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Abstract
Virtual Reality (VR) and 3D environments are increasingly widespread technologies. Although VR is
usually associated with an engaging gaming experience, its current use goes far beyond entertainment
and the market of electronic games. Different VR spaces are used in industrial settings, manufacturing,
and even education. There is a new interdisciplinary field which was created related to 3D VR content:
cognitive infocommunications (CogInfoCom). Research shows that with the help of 3D VR
environments work processes can be completed (up to 30–50%) faster, and the effectiveness of learning
and recalling information can be significantly increased as well. The free 3D spaces of the 3D VR
browser MaxWhere, developed by the researchers of Széchenyi István University (Győr, Hungary), are
available to everyone. With this paper, the authors intend to draw attention to the MaxWhere 3D VR
space of the University Library and Archives of Széchenyi István University, which is the first library
space in MaxWhere. At the Library and Information Science (LIS) Master’s Program of Eötvös Loránd
University (Budapest, Hungary), the biggest librarian training institution of Hungary, students could test
the 3D VR browser in practice as part of the course Information Visualization. In the spring semester of
the academic year 2020-21, and in the fall semester of 2021-22, the students’ opinion on MaxWhere
were assessed by an anonymous survey, the results of which are included in the paper.

Keywords: MaxWhere, Virtual Reality (VR), 3D, virtual library spaces, innovation, LIS training
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1. Introduction
The concepts “3D Internet” and the “Internet of Things” are two of the major and most important
directions in “Future Internet” research (Vincze et al., 2012). “3D Internet” is a content service which
takes advantage of the opportunities of the Internet to give the user a stereoscopic, three-dimensional
viewing experience (Baranyi et al., 2009). The expression the “Internet of Things” was first used in 1999
by a British engineer, Kevin Ashton, during a presentation. Ten years after this lecture, he published his
thoughts on things connected to networks in the RFID Journal. As he wrote, „The Internet of Things has
the potential to change the world, just as the Internet did. Maybe even more so.” (Ashton, 2009). The
research of the “Future Internet” among the infocommunicational technologies, as a so-called Key
Enabling Technology of the 21st century, has an effect on the innovation and effectiveness of all fields.
The European Union also pays special attention to next-generation internet research, with the active
participation of Hungary. In 2011, the Future Internet National Technological Platform was established
in Hungary, at the initiative of which in 2013 the Internet National Research Program was created,
organized by the Future Internet National Research-Coordinational Centre (Horváth, 2017). Related to
the abovementioned fields, the research of the potential of Virtual Reality (VR) is increasingly
emphasized. Due to the evolution of visual systems, VR is an (increasingly) widely used technology.
The concept of VR includes all technologies which enable the creation of 3D, and thereby synthetic,
spatial experience for users (Kim, 2005). The first step of the VR development process was its
appearance in 3D computer graphics (primarily games). The second step was the spread of 3D graphics
accelerator cards and their prices becoming affordable; then, “real” 3D displays appeared. These
displays create a stereoscopic feel, which enhances the 3D experience (Galambos, Fülöp & Baranyi,
2011).
VR is most commonly associated with an engaging gaming experience, but today its use is
considered common practice in several other industries (in addition to gaming). These include its
industrial-manufacturing applications or the real estate sector, while 3D desktop environments in
computers can be considered VR by themselves as well (Berki, 2020a). Therefore, the use of VR extends
far beyond entertainment and the market of electronic games. The benefits and the astonishing power of
the captivating VR experience are also exploited in the visualization of different post-industrial
locations. A good example is the VR model of the representative former industrial area of the Ruhr
district in Germany (Edler, 2019). The opportunities offered by VR are, unsurprisingly, also used to
simulate special and extreme situations. This could be a training practice on fire safety, where
participants can develop their skills and prepare for real-life situations in a virtual environment (AlAdawi & Luimula, 2019). The development of virtual training technologies which could be used
anywhere and anytime is also beneficial. For example, the prototype of a virtual training technology can
be used in maritime safety training (MarSEVR – Maritime Safety Education with VR). This technology
is a cost-effective and mobile maritime training system which can be used on board, in training centers,
or even in home environments (Markopoulos et al., 2019). Over the past few years, researchers have
2
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often argued that there is enough potential in VR technology for it to become a practical tool
(technology) used in everyday life, similarly to smartphones and other ICT tools (Baranyi & Csapó,
2012; Baranyi, Csapó & Sallai; 2015; Csapó et al., 2018).

1.1. Objectives of the study
Following a literature review, the paper uses SWOT analysis to summarize the possible library
applications of 3D VR spaces. This is followed by a short description of the types of spaces available in
the 3D VR browser MaxWhere, and a review of the different navigation options of the software. Version
5.1.7 of MaxWhere is used in the paper. The study focuses particularly on the introduction of the first
3D library space included in the 3D VR browser MaxWhere, the virtual space of the University Library
and Archives of Széchenyi István University in Győr (Hungary), which was created in the spring of
2021, financed through Hungarian funds, with the support of the National Cultural Fund of Hungary.
Finally, the results of the surveys conducted with the participation of the students of the Information
Visualization course offered by the Library and Information Science Master’s Program of Eötvös
Loránd University (Budapest, Hungary) are introduced. During this course, students could test the 3D
VR browser MaxWhere in practice.

2. Literature Review
A new interdisciplinary field has emerged related to 3D VR content: cognitive
infocommunications (CogInfoCom). The definition of cognitive infocommunications was first drawn
up in 2010, at the 1st International Workshop on Cognitive Infocommunications conference in Tokyo
[URL1]. The starting point of this new, interdisciplinary scientific field, born as the synergy of ICT and
cognitive sciences, is the development process as the result of which people and ICT devices are
intertwined on different levels (physiological and cognitive). As a consequence of this connection, new
forms of cognitive skills appear. New processes and interactions are created, which all contain both the
natural and the artificial factors and systems. The primary goal of CogInfoCom is to provide a systematic
view of how cognitive processes can co-evolve with infocommunications devices so that the capabilities
of the human brain may not only be extended through these devices. Another goal of this field is to
create (synthesize) new technologies which facilitate this co-evolution. The 3D technology of virtual
reality is a key platform of CogInfoCom, since the natural environment of people is also threedimensional (Baranyi & Csapó, 2012; Baranyi, Csapó & Sallai, 2015).
The 3D VR browser MaxWhere [URL2], developed by the researchers of Széchenyi István
University, was first introduced in 2016 (Budai & Kuczmann, 2018). The Virtual Collaboration Arena
(VirCa) developed by the Cognitive Informatics Research Group of the Institute for Computer Science
and Control of the Hungarian Academy of Sciences can be considered its forerunner (Galambos, Reskó
& Baranyi, 2010). The VirCA system, similarly to MaxWhere, is a three-dimensional, interactive,
virtual environment. The main concepts of VirCA are 3D computer graphics, the combination of
3
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intelligent systems, and the modular framework. The 3D content and processes in VirCA can be
synchronized with the real world, which allows users to jointly operate robots and other hardware or
software tools in the Virtual Collaboration Arena (Galambos & Fülöp & Baranyi, 2011). In addition to
different developments, the 3D model of the antique Library of Alexandria was created in the 3D space
of VirCa as well. The Library of Alexandria was the most prominent collection of classical (GreekRoman) antiquity, but nothing has remained thereof; our only sources of information are the works of
contemporary authors. During the creation of this virtual library model, those pieces of Greek literature
were chosen which could be found in the aforementioned library back in the day. In the Virtual
Collaboration Arena, the edited biography of antique authors, as well as pictures, graphics, and
sculptures related to their lives are all available. The Arena also includes the English translations of
Greek poems, depending on their copyright status (Boda, Bényei & Tóth, 2013; Boda et al., 2015; Boda
et al., 2017). VirCa is no longer being developed, but its website is still available today [URL3].
Since MaxWhere was launched in 2016, several studies have proven the positive effects of 3D
VR spaces in supporting learning and memorization. The so-called Memory Palace Method (MPM), or
the “Method of loci” can make recalling more effective. The “Method of loci” originates from the Greek
and Roman era. By following this method, orators used visualizations of familiar spatial environments
to make recalling more effective. The three-dimensional VR spaces of MaxWhere, and well-designed
VR spaces in general, usually contain eye-catching and interesting pointers (or a specific order, e.g., the
Story function), which increase the users’ level of focus and concentration dramatically, thereby
promoting the creation of lasting memories (Csapó et al., 2018). The additional brain activity observable
in 3D VR spaces also promotes effective memorization. Research shows that the 3D digital spaces of
MaxWhere activate the parietal lobe of the brain. This section of the brain is in charge of 3D awareness
(Kiss & Baranyi, 2020).
Cognitive training approaches which use virtual environments (VE) can compensate for agerelated visuospatial memory decline and associated difficulties in wayfinding. In one study, a customdesigned virtual environment optimized for route learning was created (MixedVE). In this space, the
participants’ route recall performance was tested in identifying direction of turn at the intersection,
against two baseline alternatives. AbstractVE is a grayscale space, while RealisticVE is fully phototextured. MixedVE is a combination of the two in which most elements are rendered in grayscale but
buildings at critical positions and the road network are photo-textured. A group of older (65–75 years
old) and younger (20–30 years old) participants solved the tasks in two stages (immediate vs. delayed
recall by one week). Results demonstrate that the MixedVE facilitates better recall accuracy than the
other two VEs. It is important to note that this pattern persisted when performing the task a week later
(Lokka et al., 2018).
Another benefit of virtual environments is that they can be used by anyone regardless of spatial
memory and mental rotation skills. This result was confirmed by a research using a Corsi task involving
31 participants. The Corsi test is a psychological test examining short-term visual working memory
4
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(Berki, 2019). An earlier study came to this same conclusion as well, where the researchers involved
431 students from 4 randomly selected high schools and examined the effects of a desktop virtual realitybased learning environment on learning effectiveness, and the effects of a desktop VR-based learning
environment on learners with different spatial abilities. The results show that low spatial ability learners’
performance, compared with high spatial ability learners, is more positively affected by the desktop VRbased learning environment (Lee & Wong, 2014).
In addition to studies conducted with high school students, there is also a research involving
higher education students which used both quantitative and qualitative research methods. 50 university
students participated in the study, split into two groups. 25 students learnt about Stonehenge using
traditional PowerPoint, while 25 students used a VR environment. The learning process was concluded
by a verifying test and interviews. The respondents found the VR environment more interesting, more
entertaining, and more engaging. 60% of the students strongly agreed with the statement that VR
technology is more interactive. To the question whether information provided through VR is easier to
understand, 70% gave an affirmative answer (Slavova & Mu, 2018).
As shown above, VR spaces, e.g., the 3D VR browser MaxWhere, can actively help recalling,
which could make education more effective. As a result of another study, researchers came to the
conclusion that when using MaxWhere instead of traditional 2D interfaces, users are able to accomplish
the same digital workflows with 30% less user operations, and up to 80% less machine operations. Based
on these numbers it can be said that the 3D VR environment MaxWhere as an educational platform
offers users a number of ways to accomplish tasks that would otherwise require more complicated digital
workflows in more traditional 2D environments (Horváth & Sudár, 2018). With the participation of 379
users, the well-known 2D e-mail sending option (classical email – TXT based message); the online
e-learning platform, Moodle; and the 3D VR browser MaxWhere were compared. The digital content
used in the study was comprised of 1 PowerPoint file, 1 PDF file, 1 video file, 4 webpages, and a further
4 test questionnaires. The results obtained after the assessment of the tests show that users could perform
the necessary workflows at least 50% faster in the MaxWhere 3D VR environment than through e-mail
or Moodle. The paper also proves that 3D environments are capable of providing users with a much
higher level of comprehension when it comes to sharing and interpreting digital workflows. (Lampert et
al., 2018).
Literature also shows that there is precedent for certain pieces of software to be combined with
MaxWhere. For example, the combined capabilities of Trello 2D Management Software and MaxWhere
help knowledge sharing and the effectiveness of project management work. The combined use of the
two software tools represents a 72% improvement in the number of elementary operations needed to be
carried out, and an 80% improvement in working time when compared with 2D alternatives. (Horváth,
2019).
The spaces of the 3D VR browser MaxWhere enable the creation of a personalized learning
environment where individual skills and needs are given priority. This can have a positive effect on the
5
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students’ motivation and may reduce their likelihood of dropping out. The education system can benefit
from these advantages as well, since students are able to score 20% higher on average on different tests
after studying in VR than after using traditional educational tools (Horváth, 2021). Needless to say, the
3D VR browser MaxWhere provides new challenges and opportunities not only to students, but to
teachers as well. The VR Learning Center of Széchenyi István University (Győr, Hungary) [URL4] is
particularly involved in the development of MaxWhere. The activities of the Center are based on three
pillars: (1) VR development, (2) research, and (3) application in education. In their study, they tested
MaxWhere with university lecturers who have never used it before. The results have shown that all
lecturers learnt to use the platform quickly and could utilize it during curriculum development
effectively (Horváth, 2020).
Table 1 summarizes the possible strengths, weaknesses, opportunities, and threats of the library
application of 3D VR spaces.

Table 1. SWOT analysis: 3D VR library spaces
Strengths
•

Provides complete (realistic) 3D VR experience

Weaknesses
•

to users. Provides the sense of being in a real

cannot be run on weak, outdated computers.
•

library space.
•

Modern, innovative technology.

•

Accessible online, anywhere, anytime.

•

Can be used in addition to, or even instead of,

Need for equipment (hardware). 3D VR spaces

Expensive; the modeling of a 3D VR space incurs
high costs.

traditional websites.
•

Does not require any special VR tools, but does
not exclude the use thereof.
Opportunities

•

The possibility of creating 3D VR library spaces,

Threats
•

Nausea in 3D spaces (mostly experienced when

and of expanding online library services.

using VR headsets). Even when using a desktop

•

Can be used for virtual exhibitions, presentations.

3D VR application, some users might be bothered

•

Can be used with VR equipment.

by the 3D environment. In this case, it is advisable

•

People’s natural environment is also three-

to take a step-by-step approach and to get used to

dimensional.

these spaces gradually.
•

Lack of funding and tenders. (Referring back to
the high costs of 3D VR spaces.)

•

Inadequate equipment. (Old, obsolete equipment
creates significant technical barriers to running
3D VR content.)
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3. 3D VR spaces and navigation in MaxWhere
The 3D VR browser MaxWhere is compatible with both Windows and Mac OS. There is no
special VR equipment needed for using the MaxWhere desktop VR application. The use of MaxWhere
is free; it can be used after downloading and installing the client from the official website. For accessing
all the functions, a simple registration is advised. There are a number of freely accessible spaces in
MaxWhere. In these spaces, there are usually 10-15 smartboards where we can upload different types
of contents. The spaces can be classified as follows:
•

Tutorial spaces (these help learning how to navigate in MaxWhere);

•

Office spaces (recommended for meetings and discussions);

•

Presentation spaces (recommended for presentations);

•

Education spaces (recommended for education).

In addition to the above, there are also conference spaces (e.g., the IEEE CogInfoCom
conference space), and there is the unique and freely accessible Open Doors space of Széchenyi István
University (Fig. 1).
MaxWhere uses a unique 3D navigation technology, the so-called cognitive navigation
(CogiNav) technology. With CogiNav, users can navigate the 3D VR spaces intuitively; they can walk
around and grab 3D items, all by using a simple input device (e.g., a mouse) (Berki, 2020b). According
to the developers’ recommendation, an external mouse with two buttons and a scroll wheel should be
used to have an ideal experience. Of course, the traditional mouse is not the only tool which can be used;
we can navigate with a touchpad or through a touch screen as well. In the 3D VR browser MaxWhere,
it is easy to switch between the 2D and the 3D interface. In 3D mode we can move in the virtual
environment, while in 2D mode we can operate the smartboards. By clicking on a smartboard, the 2D
platform becomes active, and the cursor works the same way it does in a traditional software or browser.
After exiting the smartboard, the cursor once again helps navigating the 3D space.
Virtual reality environments often contain different embedded interactive objects which can be
moved, spun, or walked around. Different movement types are required therefor, which mimic the reallife movements of a person:
•

Viewpoint orientation: Viewpoint orientation helps looking and walking around in the virtual space
by following the movements of the mouse.

•

Moving forward and backward: To move forward or backward, the user needs to scroll the mouse
wheel forward or backward.

•

Lifting: to lift, the user needs to hold the left mouse button, and by moving the mouse, the
perspective moves along a fixed, vertical plain.
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•

Spherical orbit: for this type of navigation, the user needs to focus on an object in the space, and
then by holding the right mouse button, the object can be examined from all angles (Baranyi et al.,
2018).

Tutorial space

Office space

Presentation space

Education space

IEEE CogInfoCom Coneference space

Open Doors space
(Széchenyi István University)

Fig. 1. Space types in the 3D VR browser MaxWhere

4. MaxWhere at the University Library and Archives of Széchenyi István University
It is important for the University Library and Archives of Széchenyi István University of Győr
(Hungary) to keep up with the challenges of the modern era, therefore, in addition to its traditional
website, appearing in the 3D VR browser MaxWhere could greatly contribute to meeting the library
users’ needs at a higher level. The completed virtual space of the University Library and Archives, which
was created in the spring of 2021 in cooperation with the aforementioned SZE VR Learning Center,
reflects the institution’s image well. The freely accessible 3D VR space [URL5] was modelled by
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professionals based on the library’s auditorium. The similarity between the original library space and
the 3D VR environment is shown by Figures 2 and 3.

Fig. 2. The real library space of the University Library and Archives
Source: Photo gallery of the University Library and Archives of Széchenyi István University

Fig. 3. The MaxWhere 3D VR space of the University Library and Archives
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Ten smartboards were placed in the 3D VR space, the contents of which can be managed and
modified by librarians who have the necessary authorization, through the MaxWhere Smartboard
Sharing [URL6] service. Different types of information (e.g., videos, pictures, PDF documents,
websites) can be displayed on these smartboards which work exactly as if we were accessing the content
in a traditional browser. The 10 smartboards can be divided into three groups:
1. Central Library and member libraries: 4 infographics (PDF) were placed on the smartboards.
On these infographics, the most important pieces of information are indicated, e.g., the contact
information of the central and member libraries of the University Library and Archives; opening
hours; map; basic information on registration and services. In Figure 4, at the top, on the biggest
smartboard, there is information on the Central Library, while at the bottom there are
infographics on the three member libraries.
2. Online platforms (contact information): Three websites were placed here: the YouTube channel
and the official website of the University Library and Archives, and the OPAC. As mentioned
earlier, websites embedded in the smartboards of the 3D VR browser MaxWhere operate exactly
as they would when displayed in a traditional browser. Therefore, users can switch between
menu items or YouTube videos according to their own needs or interests (Fig. 5).
3. Archive and services: In the third group, two websites are included: that of the Archive, and the
eduID menu item describing how to access the library website databases remotely. There is also
an infographic (PDF) on the services of the University Library and Archives. In this infographic,
the services listed are all hyperlinks, providing access to the original content (Fig. 6).

Fig. 4. Central Library and member libraries
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Fig. 5. Online platforms (contact information)

Fig. 6. Archive and services

4.1.

Content management options in MaxWhere
The content management of the 3D VR space of the University Library and Archives is done

through the Smartboard Sharing service. Registration is required to use this service. The content of the
aforementioned ten smartboards can be managed and modified by librarians who have the necessary
authorization. There are two ways to modify the content of the boards:
1. In a traditional browser, after logging in the official website of Smartboard Sharing, and clicking
the “List projects” button, we need to choose the project “SZE Egyetemi Konyvtar Default”
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(Fig. 7). Afterwards, we can upload content (e.g., picture, PDF, video, HTML file) to the ten
smartboards separately (Fig. 8). The recorded content is uploaded to a cloud storage, from where
we can load them in the 3D VR space by clicking the yellow “Default” button (Fig. 9). The
platform is user-friendly, and its operation does not require special expertise. It allows for users
to work on projects simultaneously, in groups. For this, we only need to enter the e-mail address
of those with whom we wish to work together. Sharing can mean giving authorization to edit
(Share to edit with...) or by giving authorization to view only. (Share to view with...)
2. We can also edit the contents of the smartboards within the 3D VR browser MaxWhere; we do
not even need to exit the software. In the spaces, there are so-called control panels.
Through these panels we can log in to the Smartboard Sharing website and use the
aforementioned functions through this platform (Fig. 10).

Fig. 7. Project “SZE Egyetemi Konyvtar Default” in the list of projects

Fig. 8. The interface of the Smartboard Sharing service
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Fig. 9. The interface of the smartboards in the 3D VR browser MaxWhere

Fig. 10. Control panel in the 3D VR browser MaxWhere
(Smartboard Sharing interface after login)
In the MaxWhere space of the University Library and Archives, navigation with a mouse works
as described above. Furthermore, there is also a pre-defined path (Story) setting; by using the left and
right arrow keys, even beginner users can discover the 3D VR library space easily. This Story can be
considered a special 3D slideshow. By using this function, we can create an automatic pathway in the
3D VR space. We can set the exact time each screen is to be shown (blue button with a standing person);
from which angle the given object is to be shown; and how long it should take to switch to the next
screen (blue button with a running person). After adjusting the Story settings, we can navigate the 3D
VR space without using the mouse, with the left and right arrow keys. By clicking the blue “A” button,
13
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the slideshow starts automatically, and shows all the content in the space in a continuous loop. The blue
“Default” button calls up the original Story linked to the space. The user-friendly interface of MaxWhere
enables us to create a Story by one single click; all we have to do is click on the blue magic wand button
(Fig. 11).

Fig. 11. The interface of the Story function in the 3D VR browser MaxWhere

5. MaxWhere at the Faculty of Humanities, Institute of Library and Information Science, Eötvös
Loránd University

The aforementioned examples demonstrated how greatly the effectiveness of education can be
increased by using the 3D VR browser MaxWhere. At the Information Visualization course offered for
the Library and Information Science Master’s Program of Eötvös Loránd University (Budapest,
Hungary), students can test the 3D VR browser in practice. During the semester, students get familiar
with and learn the basics of the software. At the end of the semester, the students’ opinion on MaxWhere
was assessed by a questionnaire.
These surveys were conducted at the end of the spring semester in 2020-21 (n=15), and that of
the fall semester in 2021-22 (n=10). The results of the two surveys are described below combined. The
questionnaire contained 12 questions altogether (10 on MaxWhere and 2 related to demographics).
In most cases, answers could be indicated on a five-point scale (1=completely unsatisfied, 5=completely
satisfied), and there was a question where multiple answer options were offered. In addition, respondents
had the opportunity to provide freeform answers. Completing the questionnaire was voluntary and
anonymous.
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With these surveys, the authors wished to answer the following research questions:
•

Q1 What do the respondents think about 3D VR content in general?

•

Q2 According to the respondents, how informative is the MaxWhere interface, and how easy is
it to operate?

•

Q3 Would the respondents use MaxWhere during their later studies and work?

•

Q4 According to the respondents, what are the advantages of MaxWhere compared to 2D
content?

•

Q5 Do they have any recommendations regarding the development of MaxWhere?

5.1. Hypothesis
The authors had the following hypothesis for the surveys: Students participating in the survey
have a positive attitude towards 3D VR spaces, and, therefore, to MaxWhere. Most of them have not
heard of this software before but would use it during their later work and studies. They consider the
interface novel, informative, and easy to operate. They are open to integrating new, innovative
technologies in education.

5.2. Survey results
The first question assessed the general attitude towards different 3D VR contents. As seen in
Figure 12, one third of the respondents (32%) like 3D VR content a lot, 56%, however, stated that
although using VR content is not a problem for them, they do not use them. As it was referred to in the
SWOT analysis on 3D VR spaces, in some (rare) cases certain users do not feel comfortable when using
these spaces. In this survey, only 1 of 25 respondents stated that they do not enjoy 3D VR content.
Possible reasons are explored in later parts of the survey.

I like them a lot

1, 4%
8, 32%

14, 56%

2, 8%

I do not have a problem with
them and I use them
I do not have a problem with
them but I prefer not to use
them
I do not like the 3D VR spaces

Fig. 12. What do you think about 3D VR content in general? (n=25)
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4, 16%

21, 84%

Yes

No

Fig. 13. Have you heard about MaxWhere before? (n=25)

As Figure 13 shows, less than 20% of the 25 respondents (4) stated that they have heard about
MaxWhere before. MaxWhere was officially launched in 2016, but the responses show that it can still
be considered a novelty.

9

9

9
8
7
6
5

4

4

3

3
2
1
0
1

2

3

4

5

Fig. 14. How easy was it to operate MaxWhere? (n=25)
Opinions differ regarding the question “How easy was it to operate MaxWhere?”. No rating of
1 was received, which is a positive result, but a rating of 5 was only given by 3 respondents (12%). Most
respondents gave a 3 or a 4 as a rating, which leans more towards the positive side. Obviously, the more
complex operation of MaxWhere, primarily compared to that of PowerPoint, contributes to the results,
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in addition to the necessity of learning how to move in the spaces and the time required therefor
(Fig. 14).

10
10
9
8

7

7

6

6
5
4
3

2

2
1
0
1

2

3

4

5

Fig. 15. How informative is the MaxWhere interface? (n=25)

The next question was related to the informative nature of the interface. Similarly to the previous
question, the lowest rating was not given by anyone, and the proportion of ratings 2 and 3 is lower as
well (9 respondents in total, 36%). 10 respondents (40%) gave a rating of 4, and 6 (24%) gave a rating
of 5. These results are in accordance with the previous findings, namely that the 3D VR browser
MaxWhere can make the processing of information easier and more effective, and can facilitate
memorizing and recall (Fig. 15).
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12
10
8

6
5

6
3

4
2
0
1

2

3

4

5

Fig. 16. How easy was it to operate the Smartboard Sharing (sbsharing) platform? (n=25)
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The Smartboard Sharing service of MaxWhere makes content sharing easier and assists users
by taking advantage of the benefits (the simpleness) of a website. As the results show, the majority of
respondents (17 of them, 68%) considers the sbsharing interface good, 3 respondents (12%), however,
only gave a rating of 2, while 5 (20%) gave a rating of 3 (Fig. 16).
In the case of the first 5 questions, the negative assessments probably came from those who
would not use the 3D VR browser MaxWhere in the long run.

10, 40%

10, 40%

5, 20%

Yes

No

I do not know

Fig. 17. Would you use MaxWhere during your later studies and work? (n=25)
“Would you use MaxWhere during your later studies and work?” – as Figure 17 shows, the
respondents’ opinions differ on this matter, but the overall result leans towards the positive side. Ten
people (40%) chose “yes”, ten (40%) chose “I don’t know”, and five (20%) responded “no”. The authors
requested that they explain their answer. The answers were classified in positive, uncertain, and negative
categories:

Spring semester of 2020-21 (n=15)
(Received answers in total: 8)

Positive answers
“By using MaxWhere, I could introduce the library I work at with a visually engaging and interesting
presentation.”
“I will continue my studies in a year; it will be great for me later.”
“Visually impressive, modern solution, which can reach young people.”
“It is very good at demonstrating three-dimensional things, and it seems to be easy to operate.”
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Uncertain/negative answers
“I think the program is good, but I cannot yet imagine using it later.”
“I am not sure I could operate it.”
“The biggest drawback of MaxWhere is that with a weaker computer it cannot provide the experience
it was designed for. I would gladly use it with suitable hardware, but less so with a weaker PC.”
“The program seems too complicated; it is not for me. I like old and traditional things, but I know that
advanced technical tools are necessary for effective teaching. I am reluctant to use it for the time
being, but it was definitely useful to hear about MaxWhere.”

Fall semester of 2021-22 (n=10)
(Received answers in total: 6)

Positive answers
“I think it can make lectures more exciting, so students can enjoy them more.”
“I can make my presentations a lot more visually engaging with MaxWhere than with other, older
programs.”
“I learnt a lot of knew things during the introduction of the application.”

Uncertain/negative answers
“I do not consider it to be an effective method for education; it is too difficult and cumbersome.”
“I may use simpler platforms instead.”
“It is too complicated, it uses a ton of memory on the computer, and, to me, this program is unnecessary.
I did not like it at all.”

As these answers show, opinions vary, and in addition to positive feedback, there were
respondents who were careful with their wording regarding any future use, but did not exclude the
possibility of using MaxWhere. By way of contrast, some respondents distinctly stated that they did not
like the software.
The next question, “What are the advantages of MaxWhere compared to 2D platforms?”,
required freeform answers from the respondents again:

Spring semester of 2020-21 (n=15)
(Received answers in total: 8)
“It makes me feel like we are actually at the university.”
“A 3D space helps the reception of information, since it is accompanied by a visual experience.”
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“A huge benefit of MaxWhere is the visual experience; the program is functional in more areas than
its 2D counterparts. It could attract anyone’s attention, and it could be a novelty for either students or
adults.”
“It has much better graphics.”
“The spatial arrangement helps memorization.”
“It could be more interesting for younger people; it reaches them more.”
“Moving around in 3D space helps remembering.”
“I do not see any advantages; there is no use to it being eye-catching if that diverts the attention from
the content.”

Fall semester of 2021-22 (n=10)
(Received answers in total: 6)
“It adds a little something to the presentation. It can be tailored even more to the individual and to the
topic at hand.”
“It is more interesting and more unusual; therefore, it engages people’s attention more.”
“Due to its 3D visuals, it catches the audience’s attention more than a 2D platform.”
“It is suitable for presenting more interactive content.”
“Gamification, which gains popularity these days in education.”
“I do not see any advantages.”

In addition to all the positive feedback, one student each in both the spring semester of 2020-21
and in the fall semester of 2021-22 stated that they do not see any advantages to using MaxWhere. As
explanation, the visually engaging nature of the virtual space was construed as a distraction. This is very
surprising feedback indeed. Especially since one of the most prominent characteristics of 3D VR spaces
is just the opposite: its ability to catch the attention, and thereby to help users.
To the following questions of the survey, “Do you have any recommendations regarding
MaxWhere?” and “Do you know or have you used any other virtual reality-based software?”, the
unanimous answer was a resounding no. The last two questions of the survey was aimed at the
respondents’ demographic data (Fig. 18 and 19).
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2, 8%

23, 92%

Men

Women

Fig. 18. Distribution of respondents by gender (n=25)

1, 4%

6, 24%
11, 44%

7, 28%

19-25 years

26-40 years

41-50 years

51-65 years

over 65 years

Fig. 19. Distribution of respondents by age groups (n=25)

As Figure 18 shows, 92% of the respondents are women. According to Figure 19, all age groups
are represented in the survey. Most of the respondents were between the ages of 19 and 25, and there
was no respondent above the age of 65, due to the nature of the university program.
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I like them a lot
I do not have a problem with them and I use them
I do not have a problem with them but I prefer not to use them
I do not like the 3D VR spaces

Fig. 20. What do you think about 3D VR content in general? (n=25)
(classified by age groups)
In Figure 20, results presented before (Fig. 12 and 17) are shown classified by age groups. It
stands out immediately that at least one person from each age group indicated “I like them a lot”, since
the only respondent from the age group 51–65 chose this option as well. Undoubtedly, this can be
considered positive feedback. It is also prominent that the one person who does not like using 3D VR
spaces is from the age group 19–25 years. This respondent was the one who, when given the opportunity
to provide a freeform answer, stated that the eye-catching 3D VR spaces of MaxWhere are distracting
to them. It is important to note that almost 50% of each age group (with the exception of 51–65 years)
are uncertain about the use of 3D VR content. This data is most prominent between the ages of 26 and
40 years, where more than 70% chose this option.
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Fig. 21. Would you use MaxWhere during your later studies and work? (n=25)
(classified by age groups)
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In Figure 21, the results are shown according to age groups again: as positive feedback, at least
one affirmative answer was received from each age group related to the use of MaxWhere. The 5 “no”
answers, however, came from the age groups 19–25 and 26–40. This result is especially surprising.
Referring back to freeform answers, both the answer “I may use simpler platforms instead.” and “The
program seems too complicated; it is not for me. I like old and traditional things...” came from the age
group 19–25. By contrast, the answer “It is very good at demonstrating three-dimensional things, and
it seems to be easy to operate.” also came from this age group. Similarly to the results shown in
Figure 17, the proportion of the uncertain “I do not know” answers is high, at least 33%, in all age
groups (with the exception of 51–65 years).

6. Conclusion
In this paper, after a short literature overview, the authors summarized the possible strengths,
weaknesses, opportunities, and threats of the library application of 3D VR spaces in the framework of a
SWOT analysis. This was followed by a short description of the types of spaces available in the 3D VR
browser MaxWhere, and the different navigational options of the software. The study paid particular
attention to the 3D VR MaxWhere space of the University Library and Archives of Széchenyi István
University of Győr (Hungary). This virtual space evokes the atmosphere of the original library space
realistically. The infographics and web content available on the 10 smartboards cover the service palette
of the University Library and Archives. There are two important areas regarding future development:
1. Expanding the content on member libraries. There is currently one infographic each, providing
the most basic information on the three member libraries.
2. The modelling of the second floor and the basement of the University Library and Archives.
Right now, only the model of the auditorium is complete, and the rest of the library spaces are
not available in MaxWhere.

Based on the survey conducted among the students of the Information Visualization course
offered by the Library and Information Science Master’s Program of Eötvös Loránd University
(Budapest, Hungary), the majority of respondents have a positive attitude toward 3D VR content
(including MaxWhere), but, due to different reasons, they are not using it, or are not sure whether they
will use it in the future:
•

They feel like the familiar 2D platforms are easier to operate, and, therefore, they are less willing
to put in effort and time to learn how to use 3D platforms.

•

Due to its 3D graphics, MaxWhere requires stronger hardware. (But it is important to note that
the developers are attempting to keep these hardware requirements as low as possible.) The fear
of the software freezing or lagging is another deterring factor in the eyes of the respondents.
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All age groups of the respondents listed numerous positive characteristics in support of
MaxWhere, e.g.: nicer graphics; has novelty value for the users; presentations can be made more exciting
(19–25 years of age); eye-catching; interactive; videos are easier to manage with the program (26–40
years of age); provides more of an experience; makes presentations more engaging; cloud-based
software (41–56 years of age); a modern solution with the ability to reach young people (51–65 years
of age). Based on the responses received, it can be said that the hypothesis formed at the beginning of
the survey was partially confirmed. Students participating in the survey have a positive attitude towards
3D VR spaces, and, therefore, to MaxWhere. The majority of them have not heard of this software
before but are not yet sure whether they could use and harness it during their later work and studies.
They consider the MaxWhere interface novel and informative, but harder to operate compared to 2D
platforms. The respondents are open to integrating new, innovative technologies in education. The
feedback provides a new basis for further research.
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